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Description 

[0001] The field of the invention relates to assemblies 
for collecting blood or other body fluids, the assemblies 
being of the type including a container having a closure 
assembly pierceable by a needle or cannula. 
[0002] Blood collection tubes are commonly used by 
doctors, nurses and others persons to draw a sample of 
a body fluid from a patient or to receive a fluid sample 
from another vessel. Such tubes are ordinarily evacuat- 
ed, and include a pierceable closure. During one typical 
use of a blood collection tube, one end of a double-end- 
ed needle assembly is used to pierce a vein. The evac- 
uated blood collection tube is then urged towards the 
second end of the double-ended needle assembly until 
its closure is pierced. Blood is thereby drawn into the 
tube. 

[0003] The double-ended needle assembly is ordinar- 
ily mounted to a holder having a tubular body. The blood 
collection tube is inserted within the tubular body in or- 
der to engage the second end of the double-ended nee- 
dle assembly. 

[0004] The maintenance of a vacuum within the blood 
collection tube is important. Blood collection tubes may 
be stored for considerable lengths of time before they 
are used. Loss of vacuum during storage or at any time 
can render the collection tube less effective or useless. 
[0005] A number of design of blood collection tubes 
and their closures have been the subjects of patents and 
other disclosures. British Patent 1 388 494 and U.S. Pat- 
ent No. 4,327,746 both disclose closures for such tubes 
having sealing membranes positioned between a cap 
and the open end of the collection tube. U.S. Patent No. 
5,061,263 discloses several closure designs, each in- 
cluding a cap, a gas barrier member and a re-sealable 
member. 

[0006] An assembly for collecting blood or other body 
liquids, according to the precharacterizing part of claim 
1 , is disclosed in EP 0 513 901 A1 . This blood collecting 
assembly comprises a cylindrical container and a clo- 
sure assembly for closing the open end of the container. 
The closure assembly is a plastic cap defining a cham- 
ber for receiving an inserted stopper. The closure as- 
sembly can be pressed on the open end of the container 
so that the stopper will be inserted into the open end 
whereas the plastic cap surrounds the top portion of the 
container. The cap has an opening for permitting access 
to the interior of the container. The container has on its 
open end a bead for cooperating with an undercut of the 
cap so that the cap will snap into its position on the con- 
tainer. 

[0007] U.S. Patent No. 4,150,666, 4,967,919, 
4,991 ,601 , 5,326,534, 5,494,170 and International Pub- 
lication No. WO 81/01238 disclose various blood collec- 
tion tubes and/or holder for such tubes. The '1 70 Patent 
discloses a cap having flexible tabs which engage the 
wall of the holder, thereby maintaining the blood collec- 
tion tube within the holder. 



[0008] It is an object of the present invention to pro- 
vide a body fluid collection assembly which provides a 
superior interference fit when the container is inserted 
into a tube holder. 
5 [0009] The present invention is defined by Claim 1. 
[0010] Further, preferred embodiments are disclosed 
in dependent claims 2 to 6. 

[001 1] The cap of the invention includes a deflectable 
portion at the top end thereof. The deflectable portion 
should be designed to engage a planar surface if the 
container is placed horizontally on such a surface. This 
allows the deflectable portion to function as a shock ab- 
sorbing system which will help preserve the bond be- 
tween the gas barrier and the container should the con- 
tainer be dropped. It also provides a superior interfer- 
ence fit when the container is inserted within a tube hold- 
er. 

Fig. 1 is a perspective view of an assembly for col- 
lecting body fluids and a tube holder capable of re- 
ceiving a portion of the assembly; 

Fig. 2 is a top perspective view showing the assem- 
bly having an end portion positioned within the tube 
holder; 

Fig. 3 is a sectional elevation view showing the as- 
sembly for collecting body fluids and the tube hold- 
er; 

Fig. 4 is a sectional elevation view showing the as- 
sembly positioned within the tube holder; 

Fig. 5 is an enlarged, sectional view showing the 
assembly fully inserted within the tube holder; 

Fig. 6 is an exploded, perspective view of the as- 
sembly for collecting body fluids; 

Fig. 7 is a top plan view of a cap of the assembly 
for collecting body fluids; 

Fig. 8 is a bottom plan view thereof, and 

Fig. 9 is a bottom perspective view thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] An assembly 10 for collecting blood or other 
body fluids is provided by the invention. Referring to 
Figs. 1-6, the assembly includes a generally cylindrical 
container 12 having a closed end and an open end, and 
a closure assembly 14 which can be removably mount- 
ed to the open end of the container. As shown in Figs. 
1-5, the container may be employed in conjunction with 
a holder 16 to which a double-ended needle assembly 
18 is mounted. 

[0013] The container 12 is preferably transparent, and 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 1 174 085 B1 



4 



is preferably made from a material that is substantially 
gas-impermeable, such as glass or polyethylene 
terephthalate (PET). As shown in Fig. 6, the container 
includes an interrupted thread including three thread 
segments 20. Each thread segment has a first end por- 5 
tion adjoining the rim and a second end portion dis- 
placed spirally downwardly with respect to the first end 
portion. A gap separates each thread segment. The 
depth of the interrupted thread shown in the drawings is 
less than about 1,8 mm (0.070 inches) 
[0014] The closure assembly 14 is most clearly illus- 
trated in Figs. 5 and 6. It includes a generally cylindrical 
cap 22 made of polypropylene or other semi-rigid poly- 
olefin material and a resealable member 24. The reseal- 
able member is made from an elastomeric material such 
as polyurethane or, alternatively, butyl rubber, which is 
capable of resealing itself following piercing of the same 
by a needle and subsequent needle withdrawal. 
[0015] The cap 22 includes a top portion 22A and a 
bottom portion 22B. An annular shoulder 25 is defined 
by the bottom surface of the top portion of the cap. The 
top portion of the cap further includes an annular, sub- 
stantially rigid body portion 26 surrounded by an annular 
deflectable portion 28. The deflectable portion 28 is 
comprised of a plurality of arcuate walls 28A separated 
by slots 28B extending downwardly from the upper rim 
of the deflectable portion. The outer surface of the cap 
includes a plurality of elongate, radially extending pro- 
trusions 30. These protrusions facilitate the handling of 
the cap and assembly 1 0. They also provide contact sur- 
faces in the event the assembly is dropped. Force is 
thereby imparted to the deflectable portion 28 of the cap. 
[0016] The body portion 26 of the upper portion of the 
cap includes a chamfered upper surface 26A, which 
may include indicia such as opening and closing instruc- 
tions. An annular wall 32 is positioned inwardly of the 
body portion 26. The inner surface of this annular wall 
32 defines an axial opening 34 extending through the 
upper portion of the cap. 

[0017] The bottom portion 22B of the cap 22 is defined 
by a substantially cylindrical wall 36 including a plurality 
of internal threads 38. In the embodiment shown herein, 
three spiral threads are provided, each having a thread 
lead adjoining a locating tab 40. (See Fig. 9). The locat- 
ing tabs extend axially towards the bottom of the cap. 
The width of each tab is smaller than the width of each 
gap which separates the external thread segments 20 
of the container 12. Each thread 38 extends spirally for 
180° or less, preferably about 120-140°. This allows the 
cap 22 to be mounted to or removed from the container 
by turning it 1 80° or less. Such a task does not ordinarily 
require a two-handed operation. The cap can alterna- 
tively be snapped on the container. This feature facili- 
tates the manufacturing process. The locating tabs fa- 
cilitate rethreading the cap onto the container subse- 
quent to its initial removal. 

[0018] The resealable member 24 is shown in the 
drawings as a flat disc. This particular configuration is 



not critical, though a relatively thin center portion does 
facilitate needle penetration. The member 24 is secured 
to the shoulder 25, thereby closing the opening 34 
through the upper portion of the cap 22. Hot melt adhe- 
sive 42 or other suitable adhesive may be used to per- 
manently secure the resealable member to the cap. 
[0019] A gas barrier member 44 is secured to the re- 
sealable member 24 by a tie layer 46 of adhesive ma- 
terial or a material such as PET. The gas barrier member 
is also bonded to the top portion of the container, and 
preferably the rim, by a seal layer 48 which may also be 
PET. (See Figs. 5 and 6). A seal layer which allows in- 
duction sealing is preferred. It should be understood that 
the drawings of the resealable member, gas barrier 
member and other sealing members are not to scale. 
The gas barrier member is preferably a metal foil, such 
as aluminum foil, having a thickness of about 0.001 inch. 
The tie and seal layers 46, 48 may be coatings on the 
gas barrier member. 

[0020] The assembly 10 as described above may be 
used with a holder 16 as shown in the drawings or other 
holders known to the art. As shown in Fig. 4, the assem- 
bly 10 is used to collect blood or other body fluid when 
inserted within the holder such that the rear end of the 
double-ended needle assembly 18 extends through the 
resealable member 24 and gas barrier member 44. The 
figures show a sheath 50 which is displaced upon inser- 
tion of the assembly 10 into the holder. The use of such 
a sheath is not required. 

[0021] The assembly 10 is provided to users in the 
form shown in Figs. 1 and 3. The container 12 is ordi- 
narily at least partially evacuated. As discussed above, 
the assembly 10 is designed to maintain a desired vac- 
uum for a considerable length of time. The product 
should accordingly have a satisfactory shelf life. 
[0022] Once the fluid collection procedure is complet- 
ed, the assembly 10 is withdrawn from the holder 16. 
Though the closure assembly 14 is no longer gas-im- 
permeable following such withdrawal, liquid impermea- 
bility is maintained by the resealable member. The as- 
sembly 10 can then be transported to an area where the 
fluid content of the container can be analyzed. 
[0023] Removal of the closure assembly 14 is a rela- 
tively simple procedure which can be accomplished with 
one hand. The cap 22 is rotated about 120-140° in ac- 
cordance with the preferred embodiment of the inven- 
tion, and is then moved away from the open end of the 
container. The contents of the container can then be ac- 
cessed. The closure assembly can be secured again to 
the open end of the container by first placing the cap 
over this end and then rotating it. The locating tabs 40 
greatly facilitate the engagement of the container 
threads 20 and the cap threads 38. 
[0024] Because the seal between the gas barrier 
member 44 and the container is relatively weak, this el- 
ement preferably suffers no damage as the cap is turned 
and ultimately removed. The cap, resealable member 
and gas barrier member are accordingly removed as a 
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unit and reapplied as a unit. The gas barrier member, 
being intact, forms a liquid-tight seal with the top rim of 
the container when the closure assembly is reapplied. 
[0025] While the invention has been described with 
respect to the preferred embodiment thereof, it will be 
appreciated that alternative approaches may be taken 
with respect to the structures of the cap, sealing ele- 
ments, and container. The threads employed for engag- 
ing the cap and container could, for example, be re- 
placed by other engagement structures such as a bay- 
onet locking arrangement (not shown). 



Claims 

1. An assembly for collecting blood or other body flu- 
ids, comprising: 

an elongate, generally cylindrical container 
(12) having an open end and a closed end; 
a closure assembly (14) removable mounted to 
said open end of said container, said closure 
assembly including a cap (22) having a top and 
bottom, a resealable member (24) mounted to 
said cap (22), and an opening (34) in said cap, 
said resealable member being aligned with said 
opening; 

characterised in that 

said cap includes a deflectable portion (28) at the 
top of said cap and defining an outer surface of said 
cap. 

2. An assembly as described in Claim 1 , wherein said 
deflectable portion (28) is comprised of a plurality 
of deflectable members (28A) that define a gener- 
ally cylindrical outer wall of said cap (22). 

3. An assembly as described in Claim 2, including a 
plurality of axially extending slots (28B) defined 
within said generally cylindrical outer wall and sep- 
arating said deflectable members (28A) and said 
cap (22) including a generally cylindrical body por- 
tion (26), said generally cylindrical wall being sep- 
arated from said body portion (26) by a substantially 
annular slot. 

4. An assembly as described in Claims 1 or 2, wherein 
said deflectable portion (28) is an integral part of 
said cap. 

5. An assembly as described in one of Claims 1-4 in- 
cluding a tube holder (16) comprising a housing and 
a needle (18) coupled to said housing, said contain- 
er (12) being at least partially insertable into said 
housing such that said needle (18) penetrates said 
resealable member (24) and said deflectable por- 
tion (28) of said cap (22) engages a wall of said 



housing, thereby fictionally maintaining said con- 
tainer in a selected position within said housing. 

6. An assembly as described in one of Claims 1 -5, in- 
5 eluding a gas barrier member (44) bonded to said 
open end of said container (12), said gas barrier 
member also being bonded to said resealable mem- 
ber (24), said resealable member being bonded to 
said cap (22), the bond between said gas barrier 
10 member (44) and said container (1 2) being weaker 
than the bond between said gas barrier member 
and said resealable member (24). 



15 Patentanspriiche 

1 . Vorrichtung zum Sammeln von Blut oder anderen 
Korperflussigkeiten, mit: 

20 einem langgestreckten, im wesentlichen zylin- 

drischen Behal1er(12) mit einem offenen Ende 
und einem geschlossenen Ende, 

einer Schlieftvorrichtung (14), die abnehmbar 
25 an dem offenen Ende des Behalters ange- 

bracht ist und die eine Kappe (22) mit einem 
oberen Ende und einem unteren Ende, ein an 
der Kappe (22) angebrachtes wiederabdich- 
tendes Element (24) und eine Offnung (34) in 
30 der Kappe aufweist, wobei das wiederabdich- 

tende Element mit der Offnung ausgerichtet ist; 

dadurch gekennzeichnet, dass 

die Kappe einen die Aufcenflache der Kappe bilden- 
35 den biegbaren Teil (28) am oberen Ende der Kappe 
aufweist. 

2. Vorrichtung nach Anspruch 1 , bei der der biegbare 
Teil (28) mehrere biegbare Elemente (28A) auf- 

40 weist, die eine im wesentlichen zylindrische Auften- 
wand der Kappe (22) bilden. 

3. Vorrichtung nach Anspruch 2, mit mehreren axial 
verlaufenden Schlitzen (28B), die in der im wesent- 

45 lichen zylindrischen Auftenwand ausgebildet sind 
und die biegbaren Elemente (28A) und die Kappe 
(22), die einen im wesentlichen zylindrischen Kor- 
perteil (26) aufweist, voneinander trennen, wobei 
die im wesentlichen zylindrische Wand durch einen 
50 im wesentlichen ringformigen Schlitz von dem Kor- 
perteil (26) getrennt ist. 

4. Vorrichtung nach Anspruch 1 oder 2, bei der der 
biegbare Teil (28) integraler Bestandteil der Kappe 

55 ist. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, mit 
einem Rohrchenhalter (16), der ein Gehause und 
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unit and reapplied as a unit. The gas barrier member, 
being intact, forms a liquid-tight seal with the top rim of 
the container when the closure assembly is reapplied. 
[0025] While the invention has been described with 
respect to the preferred embodiment thereof, it will be 5 
appreciated that alternative approaches may be taken 
with respect to the structures of the cap, sealing ele- 
ments, and container. The threads employed for engag- 
ing the cap and container could, for example, be re- 
placed by other engagement structures such as a bay- w 
onet locking arrangement (not shown). 



housing, thereby frictionally maintaining said con- 
tainer in a selected position within said housing. 

6. An assembly as described in one of Claims 1-5, in- 
cluding a gas barrier member (44) bonded to said 
open end of said container (12), said gas barrier 
member also being bonded to said resealable mem- 
ber (24), said resealable member being bonded to 
said cap (22), the bond between said gas barrier 
member (44) and said container (12) being weaker 
than the bond between said gas barrier member 
and said resealable member (24). 



Claims 

15 

1. An assembly for collecting blood or other body flu- 
ids, comprising: 

an elongate, generally cylindrical container 
(12) having an open end and a closed end; 20 
a closure assembly (14) removable mounted to 
said open end of said container, said closure 
assembly including a cap (22) having a top and 
bottom, a resealable member (24) mounted to 
said cap (22), and an opening (34) in said cap, 25 
said resealable member being aligned with said 
opening; 

characterised in that 

said cap includes a deflectable portion (28) at the 30 
top of said cap and defining an outer surface of said 
cap. 

2. An assembly as described in Claim 1 , wherein said 
deflectable portion (28) is comprised of a plurality 35 
of deflectable members (28A) that define a gener- 
ally cylindrical outer wall of said cap (22). 

3. An assembly as described in Claim 2, including a 
plurality of axially extending slots (28B) defined <*o 
within said generally cylindrical outer wall and sep- 
arating said deflectable members (28A) and said 
cap (22) including a generally cylindrical body por- 
tion (26), said generally cylindrical wall being sep- 
arated from said body portion (26) by a substantially 45 
annular slot. 

4. An assembly as described in Claims 1 or 2, wherein 
said deflectable portion (28) is an integral part of 
said cap. 50 

5- An assembly as described in one of Claims 1-4 in- 
cluding a tube holder (16) comprising a housing and 
a needle (18) coupled to said housing, said contain- 
er (12) being at least partially insertable into said 55 
housing such that said needle (18) penetrates said 
resealable member (24) and said deflectable por- 
tion (28) of said cap (22) engages a wall of said 



Patentanspruche 

1. Vorrichtung zum Sammeln von Blut oder anderen 
Korperflussigkeiten, mit: 

einem langgestreckten, im wesentlichen zylin- 
drischen Behalter (12) mit einem offenen Ende 
und einem geschlossenen Ende, 

einer Schliefivorrichtung (14), die abnehmbar 
an dem offenen Ende des Behalters ange- 
bracht ist und die eine Kappe (22) mit einem 
oberen Ende und einem unteren Ende, ein an 
der Kappe (22) angebrachtes wiederabdich- 
tendes Element (24) und eine Offnung (34) in 
der Kappe aufweist, wobei das wiederabdich- 
tende Element mit der Offnung ausgerichtet ist; 

dadurch gekennzelchnet, dass 

die Kappe einen die Auftenflache der Kappe bilden- 
den biegbaren Teil (28) am oberen Ende der Kappe 
aufweist. 

2. Vorrichtung nach Anspruch 1 , bei der der biegbare 
Teil (28) mehrere biegbare Elemente (28A) auf- 
weist, die eine im wesentlichen zylindrische Auften- 
wand der Kappe (22) bilden. 

3. Vorrichtung nach Anspruch 2, mit mehreren axial 
verlaufenden Schlitzen (28B), die in der im wesent- 
lichen zylindrischen Aufienwand ausgebildet sind 
und die biegbaren Elemente (28A) und die Kappe 
(22), die einen im wesentlichen zylindrischen Kor- 
perteil (26) aufweist, voneinander trennen, wobei 
die im wesentlichen zylindrische Wand durch einen 
im wesentlichen ringformigen Schlitz von dem Kor- 
perteil (26) getrennt ist. 

4. Vorrichtung nach Anspruch 1 oder 2, bei der der 
biegbare Teil (28) integraler Bestandteil der Kappe 
ist. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, mit 
einem Rohrchenhalter (16), der ein Gehause und 



4 



7 



EP 1 174 085 B1 



8 



eine mit dem Gehause verbundene Nadet (18) auf- 
weist, wobei der Behalter ( 1 2) mindestens teilweise 
in das Gehause einsetzbar, so dass die Nadel (18) 
in das wiederabdichtende Element (24) eindringt 
und der biegbare Teil (28) der Kappe (22) an einer 
Wand des Gehauses angreift und dadurch den Be- 
halter in dem Gehause reibend in einer ausgewah!- 
ten Position halt. 

6. Vorrichtung nach einem der Anspruche 1 bis 5, mit 
einem mit dem offenen Ende des Behalters (12) 
verbondeten Gassperrelement (44), das auch mit 
dem wiederabdichtenden Element (24) verbondet 
ist, welches mit der Kappe (22) verbondet ist, wobei 
die Verbondung zwischen dem Gassperrelement 
(44) und dem Behalter (12) schwacher ist als die 
Verbondung zwischen dem Gassperrelement und 
dem wiederabdichtenden Element (24). 



Revendications 

1. Ensemble destine a recueillir du sang ou d'autres 
liquides corporels comprenant : 

un recipient (12) generalement cylindrique, al- 
longe presentant une extremite ouverte et une 
extremite fermee ; 

un ensemble de fermeture (14) monte de ma- 
niere amovible sur ladite extremite ouverte du- 
dit recipient, ledit ensemble de fermeture com- 
prenant un capuchon (22) ayant un haut et un 
.bas, un organe apte a etre reetancheifie (24) 
"monte sur ledit capuchon (22), et une ouverture 
(34) dans ledit capuchon, ledit organe apte a 
etre reetancheifie etant aligne avec ladite 
ouverture ; 

caracterise en ce que 

ledit capuchon comprend, sur le haut dudit ca- 
puchon, une partie pouvant devier (28) et definis- 
sant une surface exterieure dudit capuchon. 

2. Ensemble selon la revendication 1, dans lequel la- 
dite partie pouvant devier comprend une pluralite 
d'elements pouvant devier (28A) qui definissent 
une paroi exterieure generalement cylindrique dudit 
capuchon (22). 

3. Ensemble selon la revendication 2, comprenant 
une pluralite de fentes s'etendant axialement (28B) 
definies dans ladite paroi exterieure generalement 
cylindrique et separant lesdits elements pouvant 
devier (28A) et ledit capuchon (22) comprenant une 
partie de corps generalement cylindrique (26), ladi- 
te paroi generalement cylindrique etant separee de 
ladite partie de corps (26) par une fente essentiel- 
lement annulaire. 



4. Ensemble selon les revendications 1 ou 2, dans le- 
quel ladite partie pouvant devier (28) fait partie in- 
tegrate dudit capuchon. 

5 5. Ensemble selon Tune quelconque des revendica- 
tions 1 a 4, comprenant un support de tube (16) 
comprenant un logement et une aiguille (18) cou- 
plee audit logement, ledit recipient (12) pouvant 
etre insere au moins partiellement a Tinterieur dudit 
logement, telle que ladite aiguille penetre ledit or- 
gane apte a etre reetancheifie (24) et ladite partie 
pouvant devier (28) dudit capuchon (22) vient en 
prise avec une paroi dudit logement, et maintenant 
de cette facon, par frottement, ledit recipient dans 
une position choisie a Tinterieur dudit logement. 

6. Ensemble selon Tune quelconque des revendica- 
tions 1-5, comprenant un element formant barriere 
de gaz (44) relie a ladite extremite ouverte dudit re- 
cipient (12), ledit element formant barriere de gaz 
etant aussi relie audit organe apte a etre reetan- 
cheifie (24), ledit organe apte a etre reetancheifie 
etant relie audit capuchon (22), la liaison entre ledit 
element formant barriere de gaz (44) et ledit reci- 
pient (12) etant plus faible que la liaison entre ele- 
ment formant barriere de gaz et ledit organe apte a 
etre reetancheifie (24). 
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